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Introduction
Cloud chambers are used by nuclear physicists
to detect and study elementary particles. As the
particles pass through the cloud chamber, they
interact with the vapor particles to leave
detectable trails. Cloud chambers have been
used to great success. The positron was first
discovered using a cloud chamber. A cloud
chamber comes in many forms, but for this
project, a supersaturated isopropyl alcohol mist
was used to detect alpha particles (Helium
Nucleus with two neutrons) emitted by a Lead210 source.

Theory

Lead-210 is not itself a high probability
alpha-emitter, but through a chain of
decays alpha particles will be regularly
emiitted.
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Experimental Design
A uniform magnetic field was created over
a 9cmX10cm surface using Neodymium
“button” magnets. The magnets were
glued to a Plexiglas board in the same
orientation (North out of the board). At their
surface, the magnets were rated to have a
magnetic field of 0.5 Tesla. Placed on top
of the magnets in a Petri dish was crushed
dry ice. On top of that was a Petri dish with
isopropyl-alcohol-soaked black felt and
black construction paper. The Lead-210
source was inserted into a small hole in
the side of the Petri dish. Images were
recorded using a digital camera.

The charge-to-mass ratio of an alpha particle can
be calculated by observing the effects of a
constant magnetic field on charged particles.
Magnetic fields “bend” the path of charged
particles. By measuring the “bend” from a
Alpha
straight path, one can determine the charge-tosource
mass ratio of charged particles. Starting with
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and utilizing geometrical relationships. one can Sides & Lid
derive the following relationship
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An isopropyl-alcohol cloud was
successfully created and alpha particles
from the radioactive Lead-210 source were
easily observable. Cosmic Ray particles
from outside sources were also clearly
visible inside the chamber when no
radioactive source was present. However
the magnetic field from the button magnet
board was not large enough to observe any
definitive bending in the particle paths.

Possible Future Work

A weakening in the magnetic field from the
board could have occurred from the
necessary jarring required to force the
magnets into place. A possible future
solution to this problem could be to
construct the board slightly differently; first
placing the middle magnets and then
working outwards so that we could more
easily place the magnets in order to
maintain a strong magnetic field . A
stronger magnetic field would be necessary
Unfinished to properly measure the bend of the
Magnet
particles paths, and then to calculate the
Board
charge to mass ratio.
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